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ABSTRACT: The article deals with the results of determinations of Sr3% concentration|®
in the surface watersof the Atlantic Ocean during the 11th cruise of the R/V

Mikheil Lomonosov, It was found that the concentration of Sr20 in September—Novem-
ber 1961 was the same as observed in previous years. No significant changes in Sr90
concentration in the surface layer of ocean, related to latitude, were found in
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‘erators,” A. V. Aleksandrov

“"Bnerget Byul" No 6, pp 18-24

Use by turboelectric generators of pressure drops
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“..M of natural gas during its extraction and pipeline
&

flow to obtain electric power was first suggested

by Prof M. D. Millionshchikov and Engineers P. A. A

Stron, A. A. Degterev, and G. M, Ryabinkov in
1948. Aleksandrov lays down theoretical princi-
‘plee used in calculating power of gas turbipe
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cludes turboelectric generators can use gas-pres-
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Utilizing the excess reservoir pressure of natural gas during

recovery and pipeline transportation te distant pcints. Gaz,
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-ABSTRACT: ' The sorew propeller. characteristis defining the relatlonship - &
between the engine horge-power and the number of revolutions is dis-
cussed in relation to the hydrofoil boat psrformance, Regular formulas
ugsed for determination of propeller performance could not be applied to
the boats of hydrofoil type. The author's study was based on the ex- ,
perimental data obtained for motorboats "Meteor" and "Raketa". . Tha » _
speed conditions were divided into three stages., The Lirst stege cov- | = KNSR
ered the forward motion in water at speeds up to 28 km/hr., The mecond L U
intermediary stage from 28 to 45 km/hr was characterized by 1ifting the | I
| | boat aloft to its gliding position on hydrofoil wings. The third stage,l
‘over 45 km/hr, was related to the hydrofoil motion. The boat resist- .

a1 . UDS: 621.431.74.004,12:629,122.69
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"ancesZWere:determined'experimentally by towing appropriate models at |-

@ifferent speeds. The resistance curves Plotted against various speeds
(20 to 80 km/hr) were shown in a graph for motorboats "Meteor" and . R
"Raketa", The dependence of the horse-power (up to 1100 hp) and the = | R
boat speed (up to 80 km/hr) upon the propeller revolutions (800 to 2000 K
‘Tpm) were also graphically illustrated for both boats. The index of :

uated between 2.4 and 3 at the
Tirst stage, from 0.94 to 1.71 under intermediate conditions and from
1.64 to 1.74 during the final hydrofoil motion.

0% for the motion
under hydrofoil oconditions, The possibility of accldental overloads in

the course of hydrofoil operations was mentioned and s strict control off
~engine load oondit;ons‘recommyndad. ,Qrig. art. has: 3 gpaphe. ,j~}rg; R
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SOV/124-57-4-4569
Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr 4, p 99 (USSR)

AUTHOR: Aleksandrov, A. Ya,

/"—_—— - .
TITLE: On an Approximate Method of Solving Planar Contact Problems in the
Theory of Elasticity (Ob odnom priblizhennom metode resheniya

ploskikh kontaktnykh zadach teorii uprugosti)
PERIODICAL: Tr. Novosibir. in-ta inzh. zh.~d. transp., 1955, Nr 11, pp 5-28

ABSTRACT: A presentation of a general method of solving planar contact problems
involving either two elastic bodies or a combination of an elastic body
and a rigid stamp under conditions of complete engagement, friction,
or complete absence of tangential restraint between the parts of the
system. The elastic body, provided it is not bounded by a straight
line, is regarded as a portion of a continuous plane. If a straight-line
boundary exists, the body is regarded as a part of a half-plane the
boundary of which coincides with the rectilinear boundary of the body.
In order to achieve a state of stress in the portion of a plane or a
half-plane which is identical to that prevailing in the elastic body
which fulfills the contact conditions, vertical and horizontal distrib-

Card 1/2 uted loads are applied along the outline formed by the intersection of
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SOV/124-57-4-4569
On an Approximate Method of Solving Planar Contact Problems (cont.)

the body with the plane or the half-plane. The law governing the distribution of
these loads is given in the form of parabolas of nth order. The unknown coeffi-
cients contained in the equations for the parabolas are det ermined with the aid

of 2 requirement stating that the contact conditions must be satisfied in a number of
points situated along the line of contact. For the purpose of simplification the loads
that must be found are replaced by a system of concentrated forces. Thus, utilizing
a half-plane (i. e., the basic case of this study) the stress distribution is determined
by summing up the stresses produced by the individual loads, the components of
these stresses being determined by Melan's formulas (Melan, E, Z. angew. Math,
und Mech., 1932, Vol 12, Nr 6). The displacement formulas were obtained by the
author by means of integrating Melan's stress formulas. Plotting of influence lines
for the displacements and stresses facilitates computation. By way of an illustra-
tion, a solution is given for a problem dealing with the penetration of a rigid wedge
into a triangular depression located near the edge of the half-plane. The author
overlooked an error in Melan's formula for the horizontal components of normal
stresses resulting from the application of a horizontal force (in the case of a hori-
zontal half-plane boundary). Consequently, the formulas derived by the author for
the displacements resulting from the action of this force are erroneous. See
RZhMekh, 1956, abstract 7680

Card 2/2 M. 1. Gorbunov-Posadov
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ALEKSANDROV, A.Ya,, professor, doktor tekhnicheskikh nauk
w5
Tension and displacement in an elastic space and semispace
under the action of an evenly distributed load on a ring,
Trudy NIIZHT no.11:62-88 '55, (MLRA 9:10)

(Rlasticity)
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! ALEKSARDROV, A,Ya,, professor, doktor tekhnicheskikh nesmk;
o Hﬂﬂfﬁﬁé , B.F., inghener; KLYACHKO, S.D., student;
PRESNIKOV, V.Ya., student

Investigation of plane contact problems for soils by means
of photoelasticity. Trudy NIIZHT m0.11:89-101 '55. (MLBA 9:10)

(Photoelasticity) (Soil mechanics)
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ALEKSANDROV, A.Ya.,prof.; AKHMETZYANOV, M.Kh.,inzh,; ERASNOV, L.A.,1ingh,

Using the photoelastic method for investigating triple hinged
plated disk-shaped arches. Trudy FIIZHT no.1%4:53-98 '58,
‘ (MIRA 12:1)
1, Novosibirskily institut inzhenerov zhelsznodorozhnogo transporta,
(Photoelasticity) - (Arches)
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AIRKSANDHOV, A,Ya,,doktor tekhn.nauk, prof.

Determining flexure in certain casesuofulogsgitu'i;gexl-latitdinnl

£ rods. Trudy BRIIZHT no.l4:143-150 .

bending o ¥y . 12:‘1) |

1. Novosibirskiy institut inzhenerov zheleznodorozhnogo transporta,
: (Blastic rods and wires)
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ALBKSANDRQV, . A«Ya,,prof.; GROMOV, L.K.,assistent
T ;
Friction action in a railroad track bass, Trudy NIIZHT no.14:151-
153 '58. .+ (MIRA 12:1)

1. Novosibirskly institut inghenerov zheleznodoroghnogo transporta.
(Railroads--Track)
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ALekspw Dauuj o Yo
1(3); 14(10) o > PHASE I BOOK EXPLOITATION SOoV/2606

Voprosy rascheta elementov aviatsionnykh konstruktsily; raschet
trekhsloynykh paneley 1 obolochek. Sbornik statey, No. 1
(Problems in Calculating Alrcraft Structural Elements; Cal-
culating of Sandwich Panels and Shells, Collection of
Articles, Nb. 1) Moscow, Oborongiz, 1959, 169 p. Errata
8lip inserted, 2,600 copies printed.

Ed.: A.Ya. Aleksandrov, Doctor of Technical Sclences, Professor;
Ed, of Publishing House; T.A. Valedinskaya; Tech, Ed,:
V.P. Rozhin.

PURPOSE: Thils collection of articles 1§, intended for englneers
and sclentific workers concerned wlth stress analysis of
aircraft structural elements,

COVERAGE: The articles in this collectlion dlscuss problems in
the structural analysls of sandwich panels with light cores,
such as. problems of the stability of curved panels, design
of cores with consideration of transversal tension (tear-off)
and the results of panel-strength tests, In addition, pro-
blems in the calculatlion of torsion and bending of a
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Problems in Calculating Aircraft (Cont.) S0V/2606

cylindrical shell reinforced by bulkheads are covered and
the calculation .of unsteady temperatures in an I-beam
element 18 considered.

TABLE OF CONTENTS:

1. Aleksandrov, A,Ya., and L.E, Bryukker. Strength Testing

. of Sandwich Panels With Foamed Plastic Cores
In order to check the methods of analysis worked out,
the strength of sandwich panels with light cores of
foamed plastics in longitudinal compression was
investigated experimentally, Results of the experiments
are compared wlth the calculated data. Flat and
cylindrical panels with nonreinforced and reinforced
foamed plastics of the FK-type were tested.

2. Aleksandrov, A.Ya. Calculation of the Core of Sandwich
Pane;ls With Comsideration of Transversal Tension (Tear-
off ‘ - .

Thls paper 18 concerned with systematic methods of

stress analysis of the light core of sandwich panels

14
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Problems in Calculating Aireraft (Cont.) SOV,/2606

with consideration of shear and transversal stresses
(tear-off) which arise along the surface of the Jjunction
between the outer layers and the core, Calculation
formulas were obtained for plates operating under
longitudinal compression and longltudinal and transverse
bending.

3. Kurshin, L.M. Large Deflections of a Cylindrical Sandwich

Shell ' . 39
A system of nonlinear equations for ultimate buckling
of cylindrical sandwich shells 1s obtained by the
variational method. The problem of longltudinal
compression of a cylindrical sandwlch panel simply
supported along its four edges is solved according to
the nonlinear theory. The results permit the conclusion
that load reduction followlng loss of stabllity is
smaller for sandwlch shells with a light core than for
single-layer shells of the same thickness.

4, Kurshin, L,M. Stability Under Compression of a Simply
Supported Cylindrical Sandwlch Panel and of a Cylinder
With a Corrugated Core 51

Card 3/7
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Problems in Calculating Aircraft (Cont.) S0V/2606

A formula 1s obtalned for calculating curved sand-
wich panels under longltudinal compression with
consideration of the natural bending stiffness of

the outer layers. The domain 1s established in which
the assemption of this Btiffness belng equal to zero
1s applicable,

7. Galkin, S.I. Torslon of an Open Cyllindrical Shell Reiln-
forted by Bulkheads 85
Torsion of an open cylindrical shell reinforced by
bulkheads 1s considered 1n this paper. The sBolution
1s obtained without introduction of additional hypotheses
aslde from the general assumptions assoclated with
representing the operation of ‘an open shell as moment-

. less, On the basis of the solution the 1limifts of
applicablility are shown of the hypothesis of warping
which has been wldely used in problems of calculating
open shells under torsion.

8. Galkin, S.I. Torsion and Bending of a Circular Cylindrical
Shell Reinforced by Elastic Bulkheads 102
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wing): 1) the method of direct Integration of the
heat-conduction equations, and 2) the method of

. elementary equilibrium, (Casges of symmetrical and ;”

. unsymmetrical heating of such elements through the"

© outer flange surfaces are consfdered as well ss the

AVAILABLE; Library or Congress
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 AlLELspudror, Ays | B
PHASE I BOOK EXPLOITATION sov/u4l1

Voprosy rascheta elementov aviatsionnykh konstruktsiy; raschet trekhsloynykh
paneley i obolochek, sbornik statey, no. 2 (Problems iuCalculating Aircraft
Construction Elements; Calculation of Sendwich Panels and Shells, Collection
of Articles, Nos ,2) !{o‘scw, Oboronglz, }.959. 135 p. Errata slip inserted.
1,900 copies printed.

Eds.: A. Ya. Aleksandrov, Doctor of Technical Sciences, Professor, and L.M.
Kurshin, Candidate of Technical Sciences; Managing Ed.: A.S. Zaymovskaya,
Engineer; Ed. of Publishing House: P.B. Morozova, Tech. Ed.: V.I. Oreshkina.

PURPOSE: This book is intended for engineers, designers, scientific workers
and students.

COVERAGE: The book is & collection of 10 articles dealing with theoreticsl and
experimental investigation of the strength of sandwich constructions with light-
weight fillers of the fosmed~plastic type and rigid fillers of the corrugated
and honeycamb type. The articles discuss ‘the general rigidity of sendwich plates
and cylindrical shells during longitudinal compression; simultaseous bending,
compression and shear of plates; local rigidity; problems in tae determination

Card 1/3
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Problems in Calculating Aircraft Construction (Cont.) SOV/4il1

of reduced elastic parameters of honeycamb fillers; and the selzsction of optimum
parameters for plates. No personalities are mentioned. There are no references.

TABLE OF CONTENTS:

Aleksandrov, A.Ye., and E.P. Trofimova. Determination of Reduced Elastic Para-~

meters of Honeycamb Fillers in Sandwich Panels 3
X :

Aleksandrov, A.Ya., G.S. Savvina, and G.M. Talanova. Local Rigidity of

Sandwich Plates With Corrugate~-Type Fillers Subjected to Coampression 27

Kurshin, L.M. Rigidity of Cylindrical Sandwich Shells Beyond the Elastic
Iimit 43

Bryukker, L.E. Bending of Sandwich Bars by Concentrated and Distributed Loads 52

Bryukker, L.E. and E.P. Trofimova. Calculation of Sendwich Plates Su]q,jeqted

to Simultaneous Action of Transverse Load, Compression and Shear 81
Bryukker, L.E. Longitudiral and Transverse Bending of a Plate vith Rigid

Filler ' 9k
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ALEKSANIROV, A.Ya.; BRYUKKER, L.E.

-

Strength test of sandwich panels with a foamed plastic

. ,slem.aviats.constre no.1:3-13 '59.
filler. Vop.rasch.ele ( 2346)

(Rlastic plates and she’ f.a--Testing)

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100820009-1"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100820009-1

ALEKSANIROV, A.Ya.

Calculating the filler for sandwich plates taking bresiing

into consideration. Vop.rasch.elem,aviats.konstr, no.ls

15-38 159, (MIRA 13:6)
(Blastic plates and shells)
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SOVAT8-59-1-17/%6

AUTHORS:Aleksandrov, A, Ya, and Krasnov, L. A. (Novosibirsk)

PITIE: Electrical Compensator- for Measuring  the;Path.Difference in
Investigations by the Photoelastic Method (Blektricheskiy
kompensator dlya izmereniya raznosti khoda pri issledovaniyakh
metodom fotouprugosti)

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
%auk,)Mekhanika i mashinostroyeniye, 1959, Nr 1, pp 122-126
USSR

ABSTRACT: The paper is a continuation of previous work (Ref.4). The
essential feature of the equipment is a Kerr condenser sit-
uated on the axis of the polarimeter in place of the usual
compensator, In static experiments, the Kerr voltage is mea-
sured potentiometrically and in dynamic experiments it is dis-
played on a cathode-ray tube. The formulae required for the
determination of the principal stress directions and the path
difference are derived., There are 9 figures and 5 references,
4 of which are Soviet and 1 German, .

SUBMITTED: July 28, 1958.
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ALEKSANIBOV, A.Y&,.; TROFIMOVA, B.P.

<.

d elastic paremeters of honeycomb fillers for

. h.elem.aviats.kopatr. no.253=26
Top.TRsch.© (MIRA 13:6)

(Blastic plates and shells)

Determining reduce
sandvich panels.
'59.
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ALRKSAKDROV, A.Ta,; SAVVINA, G.S.; TALANOVA, G.M,
B S
Local compressive strength of sandwich plates with a corrugated

#i1ler. Vop.rasch.elem.aviats.konstr, no.2:27-42 '59:
° P A (MIRA 13:6)

(Blastic plates and shells)
|
i

!
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_ ALEKSANIROV, A.Ya.; KURSHIN, L.M.

-~

Compression of & reinforced plate.

= (Blastic plates and shells)

Vop.rasch.elem.aviats. konstre
(MIRA 13:6)
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ALEKSANDROV, A,Ya,.; KURSHIN, L.M.; PRUSAKOV, A.P.

Selecting parameters of sandwich plates with a light filler
designed for compression, Vop.rasch.elem.aviats.konstr. no.zi
125-130, 194Y (MIRA 13:6)
(Elastic plates and shells)
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ALEKSANDROV, A.Ya,; BEYUKKER, L.E.

"’mf longitudinal compression tests of recgagglili;ssax:gg
« ¥ ,rasch.elem.aviats.konstr. no.2: =13f .
wich plates op hiima 13:6)

(Elastic plates and shells—Testing)
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57179/ 59/060706/019/02%
BEOS1/B141

AUTHORS: Alcksandrov, A.¥a., and Nazarov, N.Ll, (Wvosibirsk)

TITLE:

PERIODICAL: Izvestiya Akademii naul SSBR, Otdeleniye tekhnichesxikh

LBSTHACT:

naul, Mekhanika i mashinostrovenive, 1999, Kr 6,
pp 121-126 (USSR) .

It is known that uniforn extensicn of joints in thin
laminae with overlap (Fig 1a) or with 2 plateé{Fig 1b}
ieads to very high stresses noear the edges and te lower
stresses in the middle parts of the joint (Refs 1-%).
Scari joints (Fig 1B) give the most uniform siTess
distrimution (Ref 9), but theiy practical applicabllity
is limited. Considerable improvement can be effected
vith plated joints if the plating has a high bardipg
3tiffness and relatively low extensional stiffress
(Figs 1l-e). In the present paper, joints of iypes 1ld,
i.e. working within the proporticnal limits in uniform
tension, are considered. The glue line stresses for the
combination shown in Fig 2 ars debermined by the mutuzl
horizontal displacements of the glued-laminae and plate
and by the thickness of the glue layer. Assuming that
these displacements depend oniy on ths extension of ithe
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S/179/59/000/06/019/022

EOB1/R1+1

The Stresses in Glued Joints b1 i
glued elements and that the shear 5Lressaes are uaiformly

distributed through the layer, it nd cnét

Gs(x}‘iv.xyg} (x) _ d3('> -i.'KYB(":!) _ ]
G3 - :

dx +

J X

vheras “fxyi(x), vyzi(x), Tyzi(x)y ayi(x) are the
shear and normal stresses of a section with sbseissa X
(the index i=l corresponds with the lamina, i=2 with
the plate, and 1=3 with the glue layerd; Ui, Bi, Wy
are the shear modulus, elasticity moduius and Polsson's
ratio respectively; 6;(x) 1is the thickness of tho
element 1; By(x) and Dy(x) ave the stiffnesses in
extension and bending respectively per unlt width, and
g 1s the uniform load per unit width of lamina,

Akt
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8/179/59/C00/06/019/02%
EO81/B141

The shear stress distribution is then determined : .
approximately by Egs (1l,1) and (1.3}, and the tearing S
stresses by Bgs (1.3), (1.%) and (1.6}, in which Vj
represents the deflection of the elemenl 1. The )
behavicur of the construction shewn in Fig 3 working in
shear is dsescribed by Eqs (L7)-{i.9), vhere t 1is thse
total shear load per unit length of the contour oT the
rectangle abed (Fig 3h). The eguations (1.1), {1.3)
and (1.%) are solved by taking the extensional stiffness
of the plate in the form {1.1C), and Eq {1.1) then
becomes (1,11). If the plate has largs bending stlffress,
and s3{x) and 671(x) ars constant, the first equation
(1.%) and Bq (1.2) iead to Bgq (1,12}, She solution of
which 15 given by Bgs (1,13)-(1.1%). Assuming that the
gxtensional stiffnesses along the jolnt, plats and
laminae are constant, and that the bending stiffnesg of
the plate is very iarge comparad wilth the stiffness of
the laminae (Fig 17), Bq (1.1) with £;{x) = const and
£3({x) = const, leads to Bq (Z,1) of which the solution for
the shear stress '?XyB(x) is given by Eq (2.3) and for ///
H
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S/17 “/‘G/OJU/OO/O
The Stresses in Clued Joints RCE1/8i51
tbe stress oyx(x) by Bq (2.5).
s (2.3) and (2. b, Eah apnoua 1y for
(Glue BF-4), ER; = 7.2 x 107 xg/ome (durs
0,72 x 104 kg/uma 41 = C.4% om, -
3B1 = 2,88 x 107 wp/om, 63 = 0,004 cm
em {curve 2}, C.05 en {curve 3}, 0.1
and Tﬁmax is given by the first equation
Results of calewlaticons for a glue ard pla snstant
eXten ional stiffness are shgwn in Fig 6 for &£ = 159 oo,
53 = 0,02 emy, By = 7.2 x 102 kgfem?, By = 2,1 x 1067
Ag/ch 63 = 0.3 em. In the case of a plate with larye
beru¢ns 1tlffne§3 (Fig 1d). the eguaticns (3.1)-{(3.3)
apply. The profile of the plate corraesponding to ihe
condition yy3(X) = const dis given by Bq (3. )y, If
thiciness of the middlie part of the plate 1is cons tant
Card (Fig 7), *the shear stresses in the plate ars ziven by
b/l Egs (3.8) and {3.11). X ,
There are 7 figures and % references, ol whish 4 are 4

English and 1 is German. -
SUBMITTED: May 22, 1959
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Amsmmav.. AJYa, (Novoaibirsk) NAZAROV, N.I.(Novosibirsk)

,__.v'?“-”’“

P Bending of a shnt cantilever plate. Inzh, sbor, 25:37-44 '59,
. {MIRA 13¢2)

i A

(llastic plates and shells)

et et
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-16 (1) -
AUTHOR: Aleksandrov, A. Ya. SOV/20-128-1-13/58
(,ﬂ__———————‘—————'—
TITLE: Some Relationa Beitween the Solutions of the Twc~-dimensional and
the Axially Symmetrical Problem of the Theory of Elasticity for
an Infinite Plate

PERIODICAL: Doklady Akademii nauk 8SSR, 1959, Vol 128, Nr 1, pp 57 -~ 60
(USSR)

ABSTRACT: The above relations have already been investigated in geveral
previous ariticles, however, no solution of the axially sym-
metrical problem has been found as yet on the bagis of the
known solu%ion .of the corresponding two-dimensional problem.
This arsicle deals with the elaboration of such a method for
an infinite plate. The latter is assumed to be, with respect %o
the YOZ-plane, in a two-dimensional, ronspherical state brought
about by the action of the vertical and horizontal loads Q and
P. By rotating the loads acting upon the plate by the angle n
with respect to the 0Z~-axis, a certain transformed axially sym~
metrical siate is attained. The following may then be shown:
The loads Q and P, which are distribuled on two lines parallel
to the OY-axis in iwo-dimenaional state, correspond to the load

Card 1/5
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Some Relations Between she Solutions of the Two- sOv/20-128-1-13/58
dimensional and the Axially Symmetrical Protlem of
the Theory of Flasticity for an Infinite Plate

alg) = ——}Vf%:f , 2{g) S,—V—g-f_-?— (§28)1 alg) = »(p) = 0 (g<a)

in a transformed, axtally symmetrical state. In the case
Q= Q(a), P = P(a) at a<a<or,and Q = P = 0 at 0<ada_, how-

§ g .

ever, 1% holds: ‘1(5’) u'g _2_9‘%)_2_ da, p(Sa) = g ~2ak(a) da,
8.0 vS; -8 ao ng"—a

(g >e ) q(g) = p(jt) = 0 (g(ao). The tensions of the transform-

ed, axially symmetrical state are determined by integration in
the foliowing manner:
N A 5 2 . n
Uo ==g (GIP cos0 + O,p Sin 6 )0, Ty =g L a0
o 6
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Some Relations Between the Solutions of the Two~dimen- SO‘I/20«128—1 -13/55
sional and the Axially Symmetrical Problem of the
Theory of Elasticity for an Infinite Plate

c 9(19
P 21 ?

n n
¥ 2 .2 *
g0 = S (dyp sos“f dxp sin“f el , Trgo ™ ﬂ Teg
(

o

where pr(x,z), dxp(x,z),... denote the tensions of the two-

dimensional state, and it holds: x = rcos B. The author then ine-
vestigated the following case: The two-iimensional plate ia as~
sumed to be in axially symmetrical state;, effected by the ac-
tion of the radial and vertical lcads Q and P, By shifting the
loads acting upon the plate along the OY-axis from y = - o %o
Yy = 0 a transformed two-dimensional state isg attained. Formu-
las for the loads in transformed two~dimensional state are then
written down., The tensions of this state are determined by in-
tegration as follows: -

]

®
o - 2 2 "
xp (dro cos O+ Bin@o sin“f)ay, ozp = o dy;

~-00 -20
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Some Relations Between the Solutions of the Two-dimen- SOV/20—128-1—13/58
slonal and the Axially Symmetrical Pwoblem of the
Theory of Elasticity for an Infinite Plaie

© _ 00

% 2 . 2 X

dyp a S (dro 8in“G+ 0g, ©08 6 Ydy; Txzp " § Trgo ©O8 6 ay,
~00 -0

where dro(r,z), 9, (r,2),... denote the tensions of *he axial~

ly symmetrical siate #° . %2 . yz, sos 0 = x/r, sin 0 - y/x.

If the loads Q and P act upon the same plane in axjially sym-
metrical state, the relations between the latter and the trans-
formed, axially symmetrical state pay be deduced from the equa~
tions written a% the beginning. In the general came it ig pos~
sible to ascertain the tensicns of the axially symmetrical
state by one of the iwo-dimensional states with transformed
load provided the loads are given. In this case, tvhe action of
vertical and horizontal loads is geparately investigated. In
conclusion, the author determined expressions for lcads of the
two-dimensiocnal state which yield the given axially symmetrical
exprasgsions after one rotation. There are 1} figure, 2 tables,
and 4 references, 1 of which is Soviet.
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' gome Relations Between the Solutions of the Two-dimen- 80V/20-128-1-13/58
sional and thé Axially Symmetrical Problem of the
Theory of Elasticity for an Infinite Plate

ASSOCIATION: Novosibirskiy institut inzhenerov zheleznodorozhnogo transporta
(Novosibirsk Institute for Railroad Engineers)

PRESENTED: February 28, 1959, by Yu. N. Rabotnov, Academician

sﬁBMITTED: February 10, 1_959
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AUTHOR:

TITLE:

PERIODICAL:

ABSTRA! 0

(:'f';”l’/

SOU/20-129-4"11I'68
sleksandrov, A. Ya,
it b ot i RS FAT SR TEHN

Some Relations Between the Solutions of the Two-dimensional
and the Axially Symmetric Problem of the Elasticity Theory and
the Solution of the Axially Symmetric Problems With the Aid

of Analytical Functions

?oklagy Akademii nauk SSSR, 1959, Vol 129, Nr 4, pp 754-757
USSR

The author here generalizes a method (by means of which he set
up several relations between the solutions of the two-dimgnsional
and axially symmetric problems for a plane elastic pletein

one of his earlier papers (Ref 1)) to bodies which are bhounded
by surfaces of arbitrary contours. The function ro(z) rust,

however, be unique for that half of the body which is lacated

on one gide of the YOZ plane. By means of the relations ihus
determined, the solution of the first and of the second axial-

ly symmetric fundamental problem is reduced to the determina-

tion of functions of a complex variable, which are axianlly
symmetric in the investigated range, from two integral eguations. -

'd
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67249
S0V/20-129-4-11/68
Some Relations Between the Solutions of the Two-dimensional and the 4xially
Symmetric Problem of the Elasiicity Theory and the Solution of the Axially !
Symmetric Problems With the Aid of Analytical Functions :

1) First, a given cylinder is assumed to be in a plane deformed

state, which is symmetric with respect to the Y02 plane. From

this cylinder a rotational body is then cut out. The equations

for the state of siress of this body are explicitly written

down. 2) An elastic volume with an axially symmetric cavity is

assumed to be located in an axially symmetrioc state of stross.

Also in this case the cavity is cylindrical. By superposition |
of the components of the state of stress and of the deformad

state due to their being shifted along the 0Y-axis from

Yy =-0 %0 y = 400 a certain plane state of the volume with

a cylindrical cavity is obtained. Expressions for the stresses :
and the deformations of the axially symmetric state are !
written down. The resulting equations are reduced to Abel's :
equations, and their solution is expliocitly written down. bf/
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67277
80V/20-129-4-11/68

Some Relations Between the Solutions of the Two~dimensional and the Axially
Symmetric Problem of the Elastiocity Theory and the Solution of the Axially
Symmetrio Problems With the Aid of Analyidical Funotions

Ca?d 3/4

3) The stresses aoting upon the body may be transformed undex
the conditions demoribed. The transformation laws given in ‘he
above-meniioned earlier paper continue %o hold also for volume
forces. The formulas for the dilatation due to temperature in
tranaition from t¥he plane to the axially symmetric and also from
the axially symmedrio 1o the plane state are written down. Simi-
lar methods may be applied also in the other cages rendering
superposition possible (e.g. in dynamiocal problems). 3y using
the relations thus found, the solution of axially syumetric
problems is then reduced to.the determination of two analytical
functions of a complex variable from two integral equations.

As an example, the equations for the second main problem of
elasticity for a massive body and for a body with a cavity

are then written down. I+ is mentioned that the author thanks

of the equatlions mentioned in this paper. There are 1 figure

L. M. Krushin for useful advice concerning the tranaformation\A//
and 1 Soviet referenoce. .
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Some Relations Between the Solutions of the Two-dimensional and the Axially
Symmetric Problem of the Elasticity Theory and the Solution of the Axially
Symmetric Problems With the Aid of Analytioal Functions
ASSOCIATION: Novosibirskiy institut inzhenerov zhelegnodorozhnogo transporta
(Novosibirgk Institute of Railroad Engineers)

PRESENRTED: July 16, 1959, by Yu. N. Rabotnov, Academician ' ’ !/f/
SUBMITTED: June 10, 1959
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PHASE I BOK EXPLOITATION SOV/4T33

Aleksandrov, Avraam Yaekovlevich, lLeonid Eduardovich Bryukker, Lev Moiseyevich
“Kurshin, and Aleksandr Pavlovich Prusekov

Reschet trekhsloynykh paneley (Calculations for Bandwich Panels). Moscow,
Oborongiz, 1960. 270 p. Errate slip inserted. 1,600 copies printed.

General Eds.: _A. Ya. Aleksandrov, Dector of Technical Sciences, Professor,
end L.M. Kurshin, Candidate of Technicel Bciences; Ed.: A.A. Goryainov,
Candidate of Technical Sciences; Managing Ed.: A.8. Zaymovskaya, Engineer;
Ed. of Publishing House: P.B. Morozova; Tech. Ed.: N.A. Pukhlikova.

PURPOSE: This book is intended for designers, sclentific personnel, and students
in related fields.

COVERAGE: The book contains formulas and diagrams for strength calculation of flat
ard curved sandwich panels with various cores (homogeneous foam-plastic type,
ribbed, etc.) under various support conditions, and subjected to various combine
ations of loads. Data on selecting optimum parameters of panels and on strength
testing of panels are included. The introduction and Chapters 11, 12, 13, 15,
27, and 28 were written by A. Ya. Aleksandrov; Chs. 6, 16, 17, 18, 19, 21, 23,
24, 25, and 26 by L.E. Bryukker; Chs. 2, 3, 5, 8, 9, 10, 14, 20, part of Ch. 4
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Calculatione for Sandwich Panels BOV/4T733

and part of Ch. 1 (Sections 1.5, 1.7, 1.8.2, 1.10, 1.11,and 1.12) by L.M. Kurshin;
and Chs. 7, 22, part of Ch. 4, and part of Ch. 1 (Sects. 1.1, 1.2, 1.3, 1.4, 1.6,
1.8.1, 1.9, 1.13) by A.P. Prusskov. Materisls supplied by N.I. Nezarov are used
in Sect. 16.2 of Ch. 16. The authors thank E.P. Trofimove for her asgsistance.
There are 135 references: 32 Soviet, 101 English, and 3 German.

TABLE OF CONTENTS:
Conventional Symbols 3
Introduction T

PART I. STABILITY OF SANDWICH PANELS
Ch. 1. Stability of Sandwich Plates With a Light [Low~-Rigidy)

Isotropic Core 13
Ch. 2. Sta.'bility of Sandwich Plates With a Light Orthotropic Core 30
Ch. 3. Stability of Sandwich Plates With Rigld Isotropic Core 36

Ch. 4. Stability of Sandwich Plates With Rigid Orthotropic Core
and Orthotropic External Layers Ly
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ALEKSANDROV, A,Ya., prof., doktor tekhn,nauk, red,; KURSHIN, L.M,,
kand, tekhn, nauk, red.; MOROZOVA, P.B., jgdnt.red.; OREBSHKINA,
v.I., tekhn.red.

[Dosigning elements of aircraft structures; analysis of sandwich
panels and shells] Voprosy rascheta elementov aviatsionnykh
konstruktsii; raschet trekhsloinykh panelei i obolochek, Sbornik
statei, Pod red, A.IA, Aleksandrova { L M. Kurshina, Moskva,
Gos.izd-vo obor.promyshl. No.2, 1959. 134 p.

(MIRA 14:2)

(Elastic plates and shells)
(Airplanes--Design and construction)
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$/260/62/000/004/004/005
1006/1206
AUTHORS: Aleksandrov, A. Ya and Bryukker, L. E.
ik ALy

TITLE: Strength testing of triple-layer panels with penoplast fillers

PERIODICAL: Referativnyy zhurnal, vozdushnyy transport. Svodnyy tom. no. 4, 1962, 9, abstract

1n0. 4 Ad6, In collection (Vopr clementov aviats. konstruktsiy), M., Oborongir, no. 1,
1959, 3-13

TEXT: none given

[Abstracter's note: Complete translation of title only.]
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o o $/124,/62,/000,/004/027,/030
;,g%qyﬂD; D251/D301
AUTHOR: " "Aleksandrov, A. Ya. :
g !
- PITLE: "Calculation of the filler of a three-layer plate, with:

consideration of a cavity

PERIODICAL: Referativnyy zhurnal, Mekhanika, no. 4, 1962, 16, ab-
- stract 4v111 (V sb. Vopr.-rascheta elementov aviats.
konstruktsii, no. 1, M., Oborongiz, 1959, 14-38)

TEXT: A method is given for calculating the strength of a light .
filler of three-layer plates with consideration of the strssses of |
displacement and a cavity arising on the surface of junction of LY
the outer layers with the filler. Computation formulaes are obtained’ .+ -
for plates acting on longitudinal compression and longitudino- fo
transverse bending. An infinitely wide three-layer plate with a S
filler of constant modulus of elasticity, supported at both sides
is considered as an example. For different parameters of the plate
which has initial skew-symmetric bending the critical compression
stress of the outer layers, the maximum values of the displecenent

Card 1/2 ’

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100820009-1"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100820009-1

v
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. | §/124/62/000/004/027/030 '+ -
. Calculation of -the ... D251/D301 :

and cavity stress on the surface of junction relative to the ini-~ -
tial bending are presented and also the value of the compression
stresses in the filler, arising from the general compression of ths
whole plate., Formulas are derived for determination of sctresses N
arising from initial undulation of the outer layers of the plate: 4%
An estimate is given of the applicability of these formulas for - i o’
wave-lengths, for which the described stresses will be at a maxi- | -
mum., The case is consideved of when the three-layer plate simulta- |
- neously possesses intial skew-symmetric bending and initial undu- . - -
lation of the .outer layers. The results of the calculations are R

" presented in tables. [ Abstracter's:not'e: Complete transla'bion.j o
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" ALEKSANDROV, A.Ya. (Novosibirsk)

; 1 with
Investigation of certain mixed boundary value problems'
¢ the membrane Analogy. PMTFn0,4:95-96 N-D 160,
the aid.o . 1 _ : o 2e7)
(Boundary value problems)
(Hydrodynamics--Electromecbanical analogies)
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$/207,/61,/000 /006 /012/025
AOO1/A101

AUTHORS: _ Aleksandrov, A.Ya., Akhmetzyanov, M.,Kh, (Novosibirsk)

TITIE: Investigation of plane elastic-plastic problems by means of photo-
elasti¢ coatings

PERIODICAL: Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki, no. 6, 1961,
99 - 110

TEXT: This article deals with investigations of elastic-plastic problems
by the polarization-optical method using photoelastic coatings applied to metallic
bodies being investigated, The authors propose and experimentally test some gene-
ral methods for separating strains and determining stresses in both elastic and
plastic regions of the bodies being deformed. Stresses in the elastic region are
found by means of the optical difference of polarized light beams passing normal-
ly through the coating and by using the Hooke law. To separate main sirains,
variocus methods can be employed: the method of transverse strain (in case of in-
vestigating bodies being in the plane strained state), methods of graphical inte-
gration of differential equilibrium equations, and the method based on using equa-
tions for joint strains. The elastic region of the body being investigated can

Card 1/3
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8,/207/61,/000,/006 /012/025
Investigation of plane elastic-plastic problems ... A001/A101

be distinguished from its plastic region by using the phenomenon of change of

Poisson coefficient, asscciated with appearance of plastic deformations, In plas-

tic reglons stresces can not be inferred from the knowledge of patterns of strain-

ed state without one of the assumptions following from varicus theories of plas-

ticity, such as deformation theory and theory of flow. The authors then list the

basic assumptions made and describe the methods of determining stresses when each
of them is employed; they are as followss 1) directions of main normal stresses
and strains coincide; 2) intensity of stress is a known function of strain in-
tensity, independent of the form of the strained state; 3) volume strain is pro-
portional to mean normal stress, and 4) main tangential stresses are proportional
to main shears. Technigues of experiments are described, Epoxy resin 3] -6
(ED-6) was applled as a material for photoelastic coatings, and its properties
and methods of application are enumerated., Two devices of one-sided arrangement
were used for polarization analysis of strains in the photoelastic coatings.
Their principle of operation is described, As an example the authors present
graphically the results of investigating a strip with a circular aperture subject-
ed to tension, employing two of the mentioned assumptions., It turned out that
+he assumption of coincidence of directions of main stresses and strains is unfit
for this case, whereas the assumption ocn a functional relation between intensitizs
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of strains and stresses yields satisfactory results. The conclusion has been
drawn that with development of plastic deformations, directicns of main stresses
turn relative to directions of main strains. There are 7 figures and 23 referen-

ces, 13 of which are Soviet-bloc.

SUEMITTED: August 15, 1961
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ALEKSANDROV, A.Ya. (Novosibirsk); VOL'PERT, V.S. (Novosibirsk)

Applying a method of solving axisymmetrical problems in the

theory of elasticity to the problem of a sphere and a space with

a spherical hollow. Izv.AN SSSR.0td.tekh.nauk .Mekh.i mashinostr,

no.6:106-109 N-D ‘'6l. (MIRA 14:11)
(Elastic solids)
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ALEKS:IDROV, A.Ya. (Fovoribirsk)

Solution of axirymetrical préwvlems in the theory of elastici-
ty by means of relaticns between the axisyrmetricel and plane
atwbeg. Prikl. mat. i mekh, 25 no.5:912-920 S-0 '61.

(MIRA 14:10)

(Flasticity)
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ALEKSANDROV, A.Ya.

-

Solving axisymmetric problems in the theory of elasticity by means
of analytic functions., Dokl. AN SSSR 139 no.2:337-340 J1 '61,

(MIRA 145%)

1. Novosibirskiy institut inzhenerov zheleznodorozhnego trnasporta.
Predstavleno akademikom Yu,N. Rabotnovym,
(Elasticity) (Functions, Analytic) (Boundary value problems)
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PHASE I BOOK EXPLOITATION SOV /6061

Aleksandrov, Avraam Yakovlevich, Mikhail Yakovlevich Borodin, and Viktor
Vasil'yevich Pavlov e

Konstruktsii s zapolnitelyami iz penoplastov (Constructions With Foamed-
Plastic Fillers). Moscow, Oborongiz, 1962. 186 p. Errata slip inserted.
4500 copies printed.

Ed. (Title page): A. Ya, Aleksandrov, Doctor of Technical Sciences, Professor;
Ed.: L. M. Kurshin, Candidate of Technical Sciences; Ed. of Publishing House:
N. A. Gortsuyeva; Tech. Ed.: A, Ya. Novik; Managing Ed.: S. D. Krasil'nikov,
Engineer.

PURPOSE: This book is intended for design engineers, designers, process engi-
neers, and students of schools of higher technical education.

COVERAGE: The book deals with the characteristics of working with units con-
structed with foamed-plastic and similar light fillers. Methods of designing,
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Constructions With Foamed-Plastic Fillers . SOV /6061

manufacturing, calculating, and testing the strength of such structures are <is-
cussed. General information on foamed plastics and their physicochemical prop-
erties is also given. Ch. I was written by M. Ya. Borodin; Ch. II, by V. V.
Pavlov (except parts A and B of section 4, article 2, and article 4); and the In-
troduction, Chs, IIl and IV, and the remainder of Ch. II, by A, Ya. Aleksandrov,
No personalities are mentioned. There are 34 references: 15 Soviet, 14 English,
4 German and 1 Italian.

TABLE OF CONTENTS [Abridged]:

Introduction

Ch. I. Foamed Plastics
1. General information
. 1. Structure of foamed plastics
2, Production methods and principles for foamed plastlcs
3. Dispersion and volume weight of foamed plastics
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8/200/62,/000/002/001/003
1,90 D237/D301

I(,. ,!3‘

! :
AUTHOR: . Aleksandrov, A.Ya.

TITLE: Some relations between the stress functions of plane
and axially symmetric problems of the theory of elas-
ticity and the solution of the axially symmetric prob-.
lem for sn infinite, hollow, heavy cone

PERIODICAL: Akademiya nauk SSSR. Sibirskoye otdeleniye. Izvestiya,

PuXT: The author establishes some relations between the stress
functions of an exially symmetric state of an infinitely long solid
or hollow cone, and stress functions of the plane state of the cor-
responding prisms. It is found that with those relations identical
poundary conditions may be fulfilled on the similar side surfaces.

The solution for the axially symmetric case, analogous to the known
general solution of the plane case, incorportates a series of known
results, and leads to some new golutions for the cone. Polar coor-.
dinates, plane and spherical, are used in derivations and the au- ){
thor shows that the method can be used when other coordinate sys-
Card 1/2 _
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tems, e.g. cylindricel, are used. The relations for the known gene-

ral solution of the plane problem are tabulated, and the results ob-
tained are used to solve the case of an infinitely long heavy cone,

vhose side surfaces are under load. There are 2 figures, 1 table

and 7 references: 5 Soviet-bloc and 2 non-Soviet-bloec., Thc referen-

ces to the English-language publications read as follows: A. Morgan

7ANP, Bd. 5, no. 4, 1954; A. Morgan, %ZAMP, Bd, 7, no. 2, 1956,

ASSOCIATION: Novosibirskiy institut inzhenerov zheleznodorozhnogo
transporta (Novosibirsk Railway Engineering Institus)

&

- SUBMITTED: July 15, 1961 0
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s in solving the three-dimensional
regsence of volumstriec force;ior .
d.%tekh,nauk Mekh, i mashinostr,

) (MIRA 15:8)

Using analytic function

axisymmetric problem in the p

thermal stresses. IzYégN SSSR, 0L
: J1l-i .

Rowks130-133 & (Rlasticity)
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s/o4o/52/026/001/015/023
p237/D304

AUTHORS ¢ c;fiﬁffffffﬂ!ﬁ.ﬁL_Xfl_EPd Soloviyev, Yu: I. (Novosibirsk)

TITLE: A method of solving solid, axially symmetrical problems
of the theory of elasticity by complex variable functions
and a solution of these problems for a sphere

PERIODICAL: Akademiya nauk SSSR. Otdeleniye tekhnicheskikh nauke Pri-
kladnaya matematika i mekhanika, v. 26, DO 1, 1962, 138-145

PEXT: In the case of axially symmetrical deformation of the bady of revo-
lution, components of elastic deformation w, u are given by Eq.(1.1)

- - a4
26w = 4(1 —\))Bz % 2 (znz * rBr * Bo) where ~) = Poisson's coefficient,

2Gu = 4(1 -V)B_ -
G = shear modulus, and Bz, Br, Bo = functions of 2, T, satisfying Eq.
(1&2) AB = 01 A(B eio)

z 2 52

(A==ii—-+ — +
Card 1/2 0z2 Ar2

(zB_ + rB_+ B )
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z, v, & are cylindrical coordinates and z = the axis of rotation. Funce~
tions of the complex variable are then introduced, namely ¥ n(%),
(n =14 & 3) in the zr-plane. If they are hollomorphic within the region
in question; then equations are obtained which can be integrated for the
given displacements wo and v, on the boundarys The expressions for
imilarly obtained. The above argumen plied
to the elastic space with an axially symmetrical cavity with only slight
changes in definitions. The problems of the elastic sphere and of the

elastic space with a spherical cavity are then solved and the solutions
illustrated by three examples. There are 3 figures and 4 Soviet-bloc re=
ferences.

SUBMITTED: July 5, 1961
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. AUTHOR:

Lg

- .;f__.-;-‘TI'I‘LE': - ‘Oh'thé' s}ovliitio‘r‘xr of ax_iélrly'-v-'symmetrical probléms of the theory of él’ésti- -
: city by the methods of the theory of the function of a complex variable.

T A' e SOURCE: ' N'ekbibryjré prbbl'emybnlmé.té’matirkiri mekhaniki., Neovosibirsk, Izd-g“o_, "
P Sib. otd. AN SSSR, 1961, 42-46. ! g

o

U TEXT: . - This paper is devoted to-the construction of methods for the,s’o_lutigﬁ of 7
-';axially~-symmetrical problems of the theory of elasticity with the aid of analytical

- functions. .Relationships are ‘established between planar and axially-symmetrigal

* states.’ These relationships and well-known concepts of the components of pladfar .
.« States in terms of analytical functions of a complex variable are employed to find.
' representations of the components of the axially-symmetrical states in terms ’6{

- analytical functions. As.a result, the solution of the axially-symmetrical preb¥ems -
are reduced to the determination of the contour values of two analytical functions
from two integral equations. Reference is made to methods that establish a con-.

; nection between planar and axially-symmetrical stress distributions in papers by

7 K. Weber (Z.f. Angew. Math. & Mechanik, v.5,1925; v. 20, 1940) and by the Soviet

" Academicians V.I.Smirnov, S.L.Sobolev, et al. (AN S5SSR, Trudy seysmol.in-ta,: .

Caxd 1/3 :
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- no. 20, 1933) A cylmder is assurned to have a plc.nar deformed state sy~nmetr1cal
Vv._vlelatlve to a given plane. ~The cross-sectional contour of the cylinder is assumed
. to-be such that the function r(z) is smgle valued for the one-half of the contour that
. lies on the one side of the oy axis.’ A body of revolution is then cut out of the cyl-
Pl inder through a rotation-of the cross -sectional contour of the cylinder relative to
. the oz axis. The stress and strain chstnbutlcns are then superimposed by means
- of their rotations through an angle 7. relative to the axis oz, and expressions are
S - found for the components of the amally—symmetmcal distribution. Integration is
S then performed with-respect to- x- instead of B;:and 2-analytical functiors of a com=~+
Bl - - plex variable are introduced which are répresented by Cauchy integrals; whercupon: . ;
.- the values: of the components ‘of the a}nally-symmetrlcal distribution along the con-" - | g
“tour of the body are expressed by means: -of the contour values of two m,edrabl(- RS l
- analytical functions. ~ A similar reasoning ig performed for an-elastic space with an <
' 7amally-sym~netr1cal cavity regarded to be in a’ exially-symmetrical stressed state. . . g o
- Again, the values of the components- of the stressed state on the contour of the body : ]
" are obtained in terms of the contour values of{two analytical functions, . If the! pnn-
- cipal stress vector a.ppued to.the contour is: zéro, the expressmnu comczde thh
~ those found previously, If the: representations of the contour vaiv:s of the corg:pon» SR :
ents of the amally-symmetncal state’ are introduced into the boundary conditidns of = . PN
vra problem, 2 system compnsmg 2 mtegral equauons for the determmatwn of\;he *
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contour values of the 2 analytical functions is obtained. If the bodics examinc&farc

bounded by one or two concentric spherical surfaces, thq integral equations olyained -
- are readily solved by power series.  Problems regarding ‘bodies of nonsphe :rig};l '
; form can be resolved readily by the methods of conform mapping, There ang 1

figure and 3 references {1 Rus sian-language Soviet and 2 German, both identi(icd in
“the text of the Abstract). e I : : Y
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